Effect of cooling (4°C) and cryopreservation on cytoskeleton actin and protein tyrosine phosphorylation in buffalo spermatozoa.
Semen cryopreservation is broadly utilized as a part of the bovine reproducing industry, a large portion of the spermatozoa does not survive and the majority of those that do survive experience various molecular and physiological changes that influence their fertilizing capacity. The main aim of this study is to determine the effect of cooling (4 °C) and cryopreservation on cytoskeleton actin, tyrosine phosphorylation and quality of buffalo spermatozoa, and to determine the similarity between in vitro capacitation and cryopreservation induced capacitation like changes. To achieve this, Western blot was used to examine the changes in actin expression and protein tyrosine phosphorylation, whereas changes in actin polymerization, localization of actin and protein tyrosine phosphorylation during capacitation and cryopreservation were evaluated by indirect immunofluorescence technique. Localization studies revealed that the actin localized to flagella and acrosome membrane regions and following, capacitation it migrated towards the acrosome region of sperm. Time dependent increase in actin polymerization and protein tyrosine phosphorylation was observed during in vitro capacitation. The cooling phase (4 °C) and cryopreservation processes resulted in the loss/damage of cytoskeleton actin. In addition, we performed the actin polymerization and protein tyrosine phosphorylation in cooled and cryopreserved buffalo spermatozoa. Interestingly, cooling and cryopreservation induces actin polymerization and protein tyrosine phosphorylation, which were similar to in vitro capacitation (cryo-capacitation). These changes showed 1.3 folds reduction in the sperm quality parameters which includes motility, viability and plasma membrane integrity. Furthermore, our findings indicate that cooling and cryopreservation damages the cytoskeleton actin and also induces capacitation like changes such as protein tyrosine phosphorylation and actin polymerization. This could be one of the main reasons for reduced sperm quality and fertility failure of cryopreserved spermatozoa.